Prejunctional beta 1-adrenoceptors inhibit cholinergic transmission in canine bronchi.
The aim of the present study was to determine in canine bronchi the effects produced by norepinephrine (released from adrenergic nerve terminals) on cholinergic neurotransmission. Electrical stimulation of canine bronchi activates cholinergic and adrenergic nerve fibers. The adrenergic neuronal blocker, bretylium tosylate, inhibited the increase in [3H]norepinephrine overflow evoked by electrical stimulation but did not prevent that caused by the indirect sympathomimetic tyramine. During blockade of the exocytotic release of norepinephrine with bretylium, the pharmacological displacement of the sympathetic neurotransmitter by tyramine significantly decreased the contractions evoked by electrical stimulation but did not affect contractions caused by exogenous acetylcholine. Metoprolol, a beta 1-adrenergic antagonist, abolished and propranolol significantly reduced the effect of tyramine during electrical stimulation. alpha 2-Adrenergic blockade, beta 2-adrenergic blockade, or removal of the epithelium did not significantly affect the response to tyramine. These results suggest that norepinephrine when released from sympathetic nerve endings can activate prejunctional inhibitory beta 1-adrenoceptors to depress cholinergic neurotransmission in the bronchial wall.